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What is a TMDL?

TMDL = Total Maximum Daily Load = y

maximum amount of a pollutant that 

can exist in a water body without y

violating water quality standards (WQS)

AKA “Pollution Diet”

WQS = numeric or narrative limits on 

pollutants that ensure the protection of 

AKA Pollution Diet

pollutants that ensure the protection of 

human health and of aquatic life

**Sh llfi h t d d i t ti f h**Shellfish use standard is protective of human 
health**



A Visual Example of a TMDL…
Lo

ad TMDL End Point Load

Existing Condition TMDL

R d i i ti b t i l d t th TMDL dReducing existing bacteria load to the TMDL end 
point load is expected to restore water quality.



Why are TMDL studies necessary?

TMDLs must be developed for water bodies that do not 

meet water quality standards (impaired waters – 303d list)

Impaired waters occur throughout Virginia in lakes, 

 d id l streams, and tidal waters

Most of VA’s impairments = Bacteria

Shellfish impairments are discovered via monitoring performed by p g p y

VDH = +3000 stations monthly (FC) (also public beaches - recreational use)

DEQ monitors on a 6-year rotational schedule for a variety of 

pollutants, including recreational (EC, ENT) use of state watersp , g ( , )

TMDLs are developed and approved by EPA and State 

Water Control Board (SWCB)

Fecal Coliform (FC), E.coli (EC), and 
Enterococci (ENT) are indicator organisims



Shellfish TMDLs Completed…
• “Piankatank River & Harper Ck”  -a a a ve & a pe C

6/2006
Essex, Gloucester, King & Queen, Middlesex

• “Piankatank River, Lower” – Wilton,Piankatank River, Lower  Wilton, 
Cobbs, and Healy Cks  - 11/2005

Middlesex and Mathews

• “Gwynns Island and Milford Haven”Gwynns Island and Milford Haven  
– Queens, Edwards, Stutts, Morris, 
Billups Cks  - 1/2008

Mathews

http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/TMDL/TMDLDevelopment/ApprovedTMDLReports.aspx

From Approved Reports – link below









From TMDL report
Land Use Distribution 

Piankatank River, Upper

Pasture

Crop
12%

Wetland
6%

Commercial
0%

Barren
0%

Urban
1%

Water
8%

Forest
65%

8%
0%

Condemnation

Area Source

BST Allocation

% of Total Load

Current Load

MPN/ day
Load Allocation 

MPN/ day
Reduction 

Needed
Livestock 32% 2.10E+11 0.00E+00 100%

All 
loading L+H+

P =
76A Piankatank

River

Wildlife 30% 1.97E+11 1.21E+11 39%
Human 27% 1.77E+11 0.00E+00 100%

Pets 11% 7.22E+10 0.00E+00 100%
Total 100% 6.56E+11 1.21E+11 81%

Livestock 33% 4.39E+11 0.00E+00 100%

allocated 
to non-
point 

P = 
70%

L+H+
76B

Harpers Creek

Wildlife 19% 2.53E+11 2.53E+11 0%
Human 31% 4.12E+11 0.00E+00 100%

Pets 17% 2.26E+11 1.20E+11 47%
Total 100% 1.33E+12 3.73E+11 72%

p
sources

L+H+
P = 
81%



Land Use Distribution 
Piankatank River Lower

From TMDL report

Piankatank River, Lower 
L

Pasture
12%

Crop
12%

Wetland
1%

Urban
2%

Water
33%

Forest
39%

Commercial
1%Barren

0%

2%

Condemnation BST Allocation Current Load
L d All i R d i

Area Source % of Total Load (MPN/ day)
Load Allocation 

(MPN/ day)
Reduction 

Needed

126

Livestock 24% 2.71E+11 1.94E+09 99%
Wildlife 49% 5.58E+11 1.40E+11 75%
Human 22% 2.47E+11 0.00E+00 100%

Pets 5% 5.8E+10 4.14E+08 99%

All 
loading 

allocated
L+H+P 
= 51%

Wilton Creek Total 100% 1.13E+12 1.42E+11 87%

129

Healy Creek

Livestock 21% 7.84E+10 2.43E+09 97%
Wildlife 58% 2.14E+11 4.28E+10 80%
Human 14% 5.26E+10 0.00E+00 100%

Pets 7% 2.41E+10 7.47E+08 97%
Total 100% 3 69E+11 4 60E+10 88%

allocated 
to non-
point 

L+H+P 
= 42%

Healy Creek Total 100% 3.69E+11 4.60E+10 88%

170
Cobbs Creek

Livestock 51% 6.16E+10 1.25E+10 80%
Wildlife 28% 3.32E+10 3.32E+10 0%
Human 19% 2.31E+10 0.00E+00 100%

Pets 2% 2.62E+09 5.30E+08 80%
Total 100.00% 1.21E+11 4.62E+10 62%

sources
L+H+P 
= 72%



From TMDL report



From Gwynns Island – Milford 
Haven TMDL report

Condemnation

Area Source

BST Allocation

% of Total Load

Current Load

MPN/ day Load Allocation MPN/ day Reduction Needed

36 197A Ed d C k

Wildlife 58% 4.83E+10 2.03E+10 58%

Human 10% 8.32E+09 0.00E+00 100%
36-197A Edwards Creek

(VAP-C04E-03)
Livestock 24% 2.00E+10 0.00E+00 100%

Pets 8% 6.66E+09 0.00E+00 100%

Total 100% 8.32E+10 2.03E+10 76%

37-99A 
Wildlife 74% 9.48E+11 1.59E+11 83%

Human 8% 1.02E+11 0.00E+00 100%

L+H+P 
= 42%

Queens Creek

(VAP-C04E-01)

Livestock 9% 1.15E+11 0.00E+00 100%

Pets 9% 1.15E+11 0.00E+00 100%

Total 100% 1.28E+12 1.59E+11 88%

37-61A
Wildlife 45% 1.24E+11 6.69E+10 46%

Human 13% 3.60E+10 0.00E+00 100%

L+H+P 
= 26%

L+H+P

All 
loading 

allocated 
to non-

Stutts Creek

(VAP-C04E-05)

Livestock 24% 6.64E+10 0.00E+00 100%

Pets 19% 5.26E+10 0.00E+00 100%

Total 100% 2.77E+11 6.69E+10 76%

Morris Creek

37 61A

Wildlife 64% 4.54E+10 1.80E+10 61%

Human 10% 7.10E+09 0.00E+00 100%

Li k

L+H+P 
= 44%

L+H+P

point 
sources

37-61A

(VAP-C04E-04)

Livestock 11% 7.81E+09 0.00E+00 100%

Pets 15% 1.07E+10 0.00E+00 100%

Total
100% 7.10E+10 1.80E+10 75%

37-204
Wildlife 31% 7.25E+10 3.68E+10 49%

Human

L+H+P 
= 36%

Billups Creek

(VAP-C04E-07)

Human 30% 7.01E+10 0.00E+00 100%

Livestock 16% 3.74E+10 0.00E+00 100%

Pets 26% 6.08E+10 0.00E+00 100%

Total 100% 2.34E+11 3.68E+10 84%

L+H+P 
= 72%



http://www.deq.state.va.us/Programs/CoastalZoneManagement/CoastalGEMSGeospatialData.aspx



Approved Report Links:
http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/TMDL/TMDLDevelopment/ApprovedTMDLReports.aspx

Margaret Smigo
VA DEQ - Piedmont Regional TMDL 
CoordinatorCoordinator
(804)527-5124
Margaret.Smigo@deq.virginia.gov

VDH Sanitary Shoreline Survey & Monitoring Data

This presentation to be available at: 
http:// deq irginia go /Programs/Water/WaterQ alit InformationTMDLs/TMDL/

VDH Sanitary Shoreline Survey & Monitoring Data 
http://www.vdh.virginia.gov/EnvironmentalHealth/Shellfish/closureSurvey/index.htm#DisplayMaps

TMDL Website:    
http://www.deq.virginia.gov/Programs/Water/WaterQualityInformation

http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/TMDL/
TMDLImplementation/TMDLImplementationProgress.aspx 

http://www.deq.virginia.gov/Programs/Water/WaterQualityInformation
TMDLs/TMDL.aspx

Photo Credit: Chesapeake Woman – Life in Mathews Blog – Gwynns Island Sunset 12/2008: 
http://lifeinmathews.blogspot.com/2008/12/circuit-rider.html



Extra SlidesExtra Slides



BST Results Upper Piankatank
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BST Results Lower Piankatank
M on th ly M ean  Fe cal Co lifo rm Co nt ribu tio n b y B ST  
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BST Results Gwynns Island and Milford Haven
Monthly Mean Fecal Coliform Contribution 

by BST Edwards Creek Station 36-12 Monthly Mean Fecal Coliform Contributions 
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DEQ Stations – ENT Data
Sta Id TMDLProjectArea Parameter LastSampled #Visits %Violation Min Max StndDev

7‐BRN000.23 Gwynns, MilfordHaven Enterococci 7/12/2005 1 0% 25 2000 1397

7‐CAV001.62 UppPiankatank (Nested) Enterococci 11/15/2010 10 40% 0 0 0

7‐COB001.19 LwrPiankatank Enterococci 8/16/2010 1 0% 25 25 07 COB001.19 LwrPiankatank Enterococci 8/16/2010 1 0% 25 25 0

7‐DRN003.40 UppPiankatank Enterococci 11/18/2010 11 9% 25 1000 689

7‐FER000.92 UppPiankatank (not nested) Enterococci 6/10/2008 10 20% 25 300 194

7‐HKC000.15 Gwynns, MilfordHaven Enterococci 7/13/2005 1 100% 300 300 0

7‐HKC000.18 Gwynns, MilfordHaven Enterococci 7/13/2005 1 100% 480 480 0

7‐HRP001 15 UppPiankatank (not nested) Enterococci 11/17/2008 10 70% 25 1300 5317 HRP001.15 UppPiankatank (not nested) Enterococci 11/17/2008 10 70% 25 1300 531

7‐MLF000.52 Gwynns, MilfordHaven Enterococci 7/15/2009 1 0% 10 10 0

7‐MLF002.40 Gwynns, MilfordHaven Enterococci 3/26/2012 51 6% 1 2000 997

7‐MLF003.45 Gwynns, MilfordHaven Enterococci 9/27/2007 1 0% 10 10 0

7‐MLF004.23 Gwynns, MilfordHaven Enterococci 7/7/2009 1 0% 10 10 0

7‐MLF004 45 Gwynns MilfordHaven Enterococci 8/12/2008 1 0% 10 10 07 MLF004.45 Gwynns, MilfordHaven Enterococci 8/12/2008 1 0% 10 10 0

7‐PNK005.78 UppPiankatank Enterococci 11/17/2008 14 7% 20 300 143

7‐PNK010.29 UppPiankatank Enterococci 7/25/2007 1 0% 10 10 0

7‐PNK010.39 UppPiankatank Enterococci 2/17/2011 8 13% 25 125 55

7‐PNK014.33 UppPiankatank Enterococci 11/15/2010 23 9% 25 950 654

7‐QUE001 52 Gwynns MilfordHaven Enterococci 3/26/2012 8 0% 25 25 07 QUE001.52 Gwynns, MilfordHaven Enterococci 3/26/2012 8 0% 25 25 0

7‐STT000.45 Gwynns, MilfordHaven Enterococci 8/21/2008 1 0% 10 10 0

7‐STT002.92 Gwynns, MilfordHaven Enterococci 3/26/2012 8 0% 25 100 43

7‐XEP000.08 Gwynns, MilfordHaven, Barn Creek X‐Trib Enterococci 9/14/2010 1 100% 1000 1000 0

7BPNK003.14 Gwynns, MilfordHaven Enterococci 7/25/2011 1 0% 10 10 07BPNK003.14 Gwynns, MilfordHaven Enterococci 7/25/2011 1 0% 10 10 0

7BPNK020.26 UppPiankatank Enterococci 8/15/2011 1 0% 80 80 0

7BSTO000.62 Gwynns, MilfordHaven Enterococci 7/18/2011 1 0% 10 10 0














